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FRPSOLDQFH WR FODVVLFDO FDUIROORZLQJ WKHRU\ E\ WKH KHWHURJHQHRXV WUDIILF SO\LQJ RQ ,QGLDQ URDGV WKH
DQDO\VLVRIWKHIORZEHKDYLRXUEHFRPHVPRUHFRPSOH[DQGFKDOOHQJLQJWRKDQGOHPLFURVFRSLFDOO\

5DPDQD\\D  LQ KLV VWXG\ RQ FDSDFLW\ FRQFOXGHG WKDW WKH FDSDFLW\ VWDQGDUGV DQG QRUPV
GHYHORSHGLQZHVWHUQFRXQWULHVDUHDSSOLFDEOHIRUKRPRJHQRXVWUDIILFDQGGRHVQRWWDNHLQWRDFFRXQWWKH
PL[HGWUDIILFFKDUDFWHULVWLFVSUHYDOHQWLQ,QGLD6DUQDHWDOHPSKDVL]HGRQWKHQHHGRIGHYHORSLQJ
KLJKZD\FDSDFLW\QRUPVIRU,QGLDQKLJKZD\V.DGL\DOLHWDOREVHUYHGWKDWVSHHGIORZUHODWLRQVKLS
KDGFKDQJHGEHFDXVHRIFKDQJHLQYHKLFXODUVSHHGVFKDUDFWHULVWLFRQ,QGLDQURDGV3DUNHUREVHUYHG
WKDW WKH WUDIILF FRPSRVLWLRQ SOD\V D YLWDO UROH LQ GHWHUPLQLQJ FDSDFLW\ RI DUWHULDO URDGV &KDQGUD HW DO
 VWXGLHG WKH HIIHFW RI VKRXOGHU FRQGLWLRQ RQ WKH VSHHG RI GLIIHUHQW W\SHV RI YHKLFOHV DQG WKHLU
SODFHPHQWRQWKHURDGGXULQJSDVVLQJDQGRYHUWDNLQJPDQRHXYUHVDIIHFWLQJWKHFDSDFLW\YDOXHV7KHVWG\
VKRZVWKDWWKHEDVLFFDSDFLW\YDOXHDQGYROXPHJRYHUQWKHTXDOLW\RIWKHWUDIILFIORZDQGKHQFHEDVHGRQ
WKDWOHYHORIVHUYLFHRIURDGFDQEHGHWHUPLQHG6HYHUDOUHVHDUFKDWWHPSWVKDYHEHHQPDGHLQWHUQDWLRQDOO\
EXW YHU\ OLPLWHG VWXGLHVKDYHEHHQ FDUULHGRXW LQ ,QGLDQKHWHURJHQHRXV WUDIILF FRQGLWLRQ 0DLWUD HW DO
PDGHVWXG\RQGHYHORSPHQWRI/26FULWHULDEDVHGRQFRQJHVWLRQOHYHOVRIVHUYLFHKDYHEHHQ
SURSRVHGZLWKLQDVWDEOHIORZ]RQHDV$±(DQGRQHUHSUHVHQWLQJDQXQVWDEOHRSHUDWLRQDV)0DUZDK
HW DO  KDG VWXGLHG WKH OHYHO RI VHUYLFH FODVVLILFDWLRQ IRU .DQDSXU FLW\ )RXU UDQJHV RI OHYHOV RI
VHUYLFH DUH SURSRVHG EDVHG RQ MRXUQH\ VSHHGV RI FDUV DQGPRWRUL]HG WZRZKHHOHUV FRQFHQWUDWLRQ DQG
URDG RFFXSDQF\ 6XUDVDN HW DO  GHYHORSHG D QHZ PHWKRG WR PHDVXUH OHYHO RI VHUYLFH E\ XVLQJ
SODWRRQPHFKDQLVP)URPWKHVWXG\RISODWRRQFKDUDFWHULVWLFVIRXUOHYHOVRIVHUYLFHFULWHULDIRUURDGXVHUV
EDVHGRQSODWRRQSDUDPHWHUVDUHSURSRVHG7KHVSHFLILHGIRXUOHYHOVDUHFRPSRVHGRIIUHHIORZFRQGLWLRQ
SDUWLDOFRQVWUDLQWFRQGLWLRQFRQVWUDLQWFRQGLWLRQDQGFRQJHVWHGFRQGLWLRQ(DFKOHYHOFDQEHGHWHUPLQHG
IURPHLWKHUDYHUDJHSODWRRQVL]HRUSHUFHQWRIIROORZHUV5DKPDQHWDOKDVGHYHORSHGDPRGHOIRU
/26XVLQJSDVVLQJRYHUWDNLQJPDQRHXYUHVLQWHUPVRIWRWDOWUDIILFYROXPHDQGSHUFHQWRIULFNVKDZV7KH
PRGHO LV DSSOLFDEOH WR XQGLYLGHG XUEDQ VWUHHWV ZLWK UHODWLYHO\ KLJK SURSRUWLRQ RI ULFNVKDZV 3UDVDQWD
NXPDUHW DO KDVGHILQHGVSHHG UDQJHV IRU OHYHORI VHUYLFHFDWHJRULHVRI XUEDQVWUHHWV IRU ,QGLDQ
FLWLHV8UEDQ VWUHHWVDUHFODVVLILHG LQWRQXPEHURIFODVVHVEDVHGRQ WKH IUHH IORZVSHHGVJHRPHWULFDQG
VXUURXQGLQJ HQYLURQPHQWDO FKDUDFWHULVWLFV RI VWUHHW VHJPHQWV &OXVWHU DQDO\VLV PHWKRGV DQG WKHLU
YDOLGDWLRQSDUDPHWHUVZHUHXVHGRQDYHUDJHWUDYHOVSHHGGDWDIRUFODVVLILFDWLRQRIXUEDQVWUHHWVDQG/26
FDWHJRULHV7KHVSHHGUDQJHVIRXQGLQWKLVVWXG\DUHSURSRUWLRQDWHO\ORZHUWKDQWKDWPHQWLRQHGLQ+&0
+RZHYHUQRQHRI WKH VWXG\DWWHPSWV WKHDFFHVVFRQWUROOHGXUEDQDUWHULDO LQPHWURSROLWDQFLWLHV LQ
,QGLDZLWKSUHGRPLQDQFHRIPL[HGPRWRULVHGYHKLFOHVWRWKHH[WHQWRIRIWRWDOWUDIILF

,QWKLVFRQWH[WSUHVHQWVWXG\LVFDUULHGRXWWRGHWHUPLQHWKHFDSDFLW\EDVHGRQVSHHG±IORZEHKDYLRXU
XQGHUPL[HG WUDIILF FRQGLWLRQ DQG DOVR WR HVWDEOLVK OHYHO RI VHUYLFH WKUHVKROGV IRU WKH SUHYDLOLQJ WUDIILF
FRQGLWLRQ $FFHVV FRQWUROOHG VL[ ODQH GLYLGHG DUWHULDO URDG LQ WKH 6RXWK :HVW ]RQH RI IDVW JURZLQJ
PHWURSROLWDQFLW\6XUDWLQ,QGLDQVWDWHRI*XMDUDWLVVHOHFWHG
6WXG\6WUHWFKDQG6WXG\/RFDWLRQ
7KHVWXG\LVFDUULHGRXWRQRQHRIWKHLPSRUWDQWWUDIILFFRUULGRURI6XUDWFLW\NQRZQDVµ*DXUDY3DWK¶
,W LV DFFHVV FRQWUROOHG VL[ODQHGLYLGHG URDGSDVVLQJ WKURXJK WKH UHVLGHQWLDO ORFDOLWLHV HGXFDWLRQDO DUHD
UHFUHDWLRQDODQGVKRSSLQJDUHDV7KHPDLQFDUULDJHZD\LVODQHGLYLGHGZLWKVHUYLFHURDGVRQHLWKHUVLGH
WR SURYLGH DFFHVVLELOLW\ WR ORFDO WUDIILF DQG HQVXUH XQLQWHUUXSWHG PRYHPHQW RI WKURXJK WUDIILF
&DUULDJHZD\ZLGWKLQHDFKGLUHFWLRQLVP

529 Chetan R Patel and Dr. G.J. Joshi /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  527 – 534 
)LJXUHD6WXG\/RFDWLRQRIDUWHULDOURDGLQ6XUDW )LJXUHE$IWHUQRRQRII3HDN±SP
)LJXUHF0RUQLQJ3HDN±DP )LJXUHG(YHQLQJ3HDN±SP
)LJXUHDWRGVKRZWKHWUDIILFVWUHDPFKDUDFWHULVWLFVRQXUEDQDUWHULDOURDGIRUGLIIHUHQWGXUDWLRQRIWKHGD\LHPRUQLQJSHDN
HYHQLQJSHDNDQGDIWHUQRRQSHDN
7UDIILF)LHOG6WXG\DQG6XUYH\V
7UDIILFVXUYH\VDUHFRQGXFWHGWRJDWKHUGDWDRQFODVVLILHGYHKLFXODUYROXPHDQGVSHHGRQWKHVHOHFWHG
URDGVHFWLRQ,QYHQWRU\VXUYH\VDUHFRQGXFWHGIRUJDWKHULQJSULPDU\LQIRUPDWLRQUHJDUGLQJURDGJHRPHWU\
LQFOXGLQJQXPEHURI ODQHV ODQHPDUNLQJVPHGLDQ VHUYLFH ODQHHWF2Q WKHEDVLVRI LQYHQWRU\ VXUYH\V
GHWDLOHGWUDIILFVXUYH\VDUHSODQQHG7KHVXUYH\VDUHFRQGXFWHGRQQRUPDOZRUNLQJGD\VGXULQJPRUQLQJ
DQGHYHQLQJSHDNDVZHOODVRIISHDNKRXUVFRYHULQJZLGHUDQJHRIWUDIILFFRQGLWLRQVDQGIORZEHKDYLRXU
0DQXDODVZHOODVYLGHRJUDSK\WHFKQLTXHDUHXVHGIRUWKHWUDIILFVXUYH\V
7UDIILFYROXPH
7KH WUDIILF YROXPH VWXG\ LV FDUULHG RXW IRU  KRXUV WRZDUGV 'XPDV GLUHFWLRQ RQ *DXUDY3DWK RQ
QRUPDOZRUNLQJGD\7KHGDLO\ WUDIILFYROXPHVKRXUO\YDULDWLRQ LQ WUDIILFYROXPHYHKLFOHFRPSRVLWLRQ
DUHREWDLQHGIURPWKLVVXUYH\7KHKRXUO\IORZUDWHYDULDWLRQWRZDUGV'XPDVGLUHFWLRQRQ*DXUDYSDWKLV
VKRZQLQ)LJXUH)URPKRXUVVXUYH\LW LVREVHUYHGWKDWZFDUDQGZFRQVLVWDERXWRIWRWDO
WUDIILFYROXPH
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)LJXUH+RXUO\WUDIILFYDULDWLRQRQ*DXUDY3DWKWRZDUGV'XPDV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DP WR
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023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9HKLFXODUVSHHG
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IUHHIORZVSHHGVWXG\LVDOVRFDUULHGRXWLQPLGQLJKWDPWRDP7DEOHVKRZVWKHYDULDWLRQLQ
WKHYHKLFXODUVSHHGRQGLIIHUHQWGXUDWLRQRIGD\

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2EVHUYHGVSHHGGDWDRQ*DXUDY3DWKURDG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$VVKRZQLQ7DEOHZVSHHGUDQJHV IURPGXULQJ6XQGD\(YHQLQJ3HDNKRXU WRNPSK
GXULQJ(YHQLQJ3HDNRQZRUNLQJGD\6SHHGYDULDWLRQLQZLVOHVVHUFRPSDUHGWRZVSHHGZVSHHG
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UDQJHV IURP  RQ ZHHN HQGV WR  NPSK GXULQJ ZHHN GD\ HYHQLQJ SHDN KRXU 6XQGD\ HYHQLQJ
SHULRGVKRZVWKHFUDZOLQJVSHHGDVFRPSDUHGWRDOORWKHUSHULRG
7UDIILF6SHHG)ORZ0RGHOV
7KH WKHRU\RI WUDIILF IORZHQDEOHVXV WRGHVFULEH WKHUHODWLRQVKLSEHWZHHQ WUDIILF IORZGHQVLW\DQG
VSHHG*UHHQVKLHOGVWXGLHGWKHWUDIILFIORZUHODWLRQVKLSVIRUWKHILUVWWLPHDQGSURSRVHGDOLQHDUIXQFWLRQ
EHWZHHQ VSHHG DQG WUDIILF GHQVLW\ V 7KHVH UHODWLRQVKLSV KDYH EHHQ XVHG DV D WRRO WR GHWHUPLQH
GHVLJQ FDSDFLWLHV WRGHWHUPLQH OHYHO RI VHUYLFH WR FKDUDFWHUL]HGLIIHUHQW RSHUDWLQJ FRQGLWLRQRQ D URDG
QHWZRUN ,Q WKLV VWXG\ PXOWL UHJLPH VSHHG IORZ UHODWLRQVKLSV DUH HVWDEOLVKHG E\ FDSWXULQJ YDULRXV
FRQJHVWHGDQGXQFRQJHVWHGVLWXDWLRQV7KHUHDUHREVHUYHGGDWDSRLQWVRIIORZUDWHDQGVWUHDPVSHHGV
IRUWKHSHDNDQGRIISHDNGXUDWLRQV)LJXUHVKRZVWKHVSHHGIORZUHODWLRQVKLSRIREVHUYHGGDWDSRLQWV


)LJXUH6SHHG)ORZ5HODWLRQVKLSIRUXQFRQJHVWHG&RQGLWLRQ
,W FDQEH VHHQ WKDW WKH ILHOG VWXG\KDVQRW EHHQ DEOH WR FDSWXUH IORZ UDWHV IURPQHDUO\  WR
YHKKU DQG  WR YHKKU DQG FRUUHVSRQGLQJ VSHHG YDOXHV ,Q RUGHU WR IXOO\ XQGHUVWDQG WKH IORZ
EHKDYLRUDFURVV WKH UDQJHRI YROXPH LW LVQHFHVVDU\ WRJHQHUDWHPLVVLQJVSHHGGDWD IRU WKHVH IORZ UDWH
JDSV$11LVDQHIIHFWLYHWRROIRUVXFKSXUSRVHDVLWUHFRJQL]HVWKHUHODWLRQEHWZHHQWKHLQSXWDQGRXWSXW
YDULDEOHV ZLWKRXW H[SOLFLW PRGHO VSHFLILFDWLRQ $OVR WKHUH LV QR QHHG WR PDNH DVVXPSWLRQ DERXW WKH
PDWKHPDWLFDO IRUP RI WKH UHODWLRQVKLS EHWZHHQ LQSXW DQG RXWSXW+HQFH$11PRGHO LV GHYHORSHG IRU
JHQHUDWLQJPLVVLQJVWUHDPVSHHGGDWDIRUXQREVHUYHGYDOXHVRIIORZUDWHV

)RUSUHGLFWLYH$11PRGHOGDWDSRLQWVDUHXVHGIRUEXLOGLQJWKHQHWZRUN9ROXPHLVXVHGDVLQSXW
YDULDEOHZKHUHDVVSHHGLVSUHGLFWHGEDVHGRQWKDWLQSXW7KHGDWDSRLQWVDUHUDQGRPL]HGDQGQRUPDOL]HG
EHIRUHIHHGLQJLQWRWKHQHWZRUN$11DOJRULWKPRI0$7/$%5DLVXVHGIRUWKHGHYHORSPHQWRIWKH
PRGHO7KHQHWZRUNLVWUDLQHGXVLQJWKHWUDLQHGGDWDSRLQWVDQGWHVWHGXVLQJWKHWHVWHGGDWDSRLQWV)LJXUH
VKRZVWKHQHXUDODUFKLWHFWXUHIRU$11PRGHOLQJRIGDWDVHWV


)LJXUH$11$UFKLWHFWXUH
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7KH)HHG)RUZDUG%DFN3URSDJDWLRQQHWZRUNLVDGRSWHGLQWKHSUHVHQWVWXG\/RJVLJDQG3XUHOLQDUH
FRQVLGHUHGDVWUDQVIHUIXQFWLRQIRUKLGGHQOD\HUVZKHUHDV7UDLQOPLVFRQVLGHUHGDVWUDLQLQJIXQFWLRQ7KH
ILQDOFKRLFHRIQHWZRUNLVEDVHGRQWKHFRQYHUJHQFHWRWKHVSHFLILHG0HDQ6TXDUHG(UURU06(,QWKH
SUHVHQWFDVH06(LVWDNHQDVSHUIRUPDQFHPHDVXUHPHQWRIWKHQHWZRUNDQGLVREWDLQHGDV

%DVHG RQ WKH SHUIRUPDQFH SDUDPHWHUV WKH ILQDO PRGHO FRQILJXUDWLRQ LV IUR]HQ DQG EDVHG RQ WKDW
QHWZRUNVWUHDPVSHHGVDUHSUHGLFWHGIRUWKHXQREVHUYHGIORZUDWHV&RPSDULVRQRIPRGHORXWSXWIRUHQWLUH
GDWD ZLWK WKH REVHUYHG GDWD LV DOVR FDUULHG RXW DQG LV SUHVHQWHG LQ ILJXUH  7KH FRPSDULVRQ SURYLGHV
LQVLJKWLQWRDELOLW\RIWKH$11PRGHOWRUHSURGXFHREVHUYHGYDOXHV


)LJXUH&RPSDULVRQRI)LHOG2EVHUYHG6SHHGDQG$11PRGHO3UHGLFWHG6SHHG

7KHREVHUYHGVSHHGVDQGVLPXODWHGVSHHGVFRUUHVSRQGLQJWRWKHREVHUYHGDQGXQREVHUYHGIORZUDWHV
DUHSORWWHGWRSURILOHWKHVSHHGIORZEHKDYLRXURIWKHPL[HGWUDIILFRQVHOHFWHGURDGDQGLVSUHVHQWHGLQ
ILJXUH


)LJXUH)LHOG2EVHUYHGDQG3UHGLFWHG6SHHG)ORZ&XUYH
&DSDFLW\DQG/HYHORI6HUYLFH
0XOWLUHJLPHVSHHGIORZUHODWLRQVKLSLVGHYHORSHGXVLQJWKHILHOGREVHUYHGDQGVLPXODWHGVSHHG±IORZ
GDWDDVVKRZQLQ)LJXUH6SHHG±IORZPRGHOVIRUWZRUHJLPHV5HJLPH,	,,DUHHVWDEOLVKHGIRUIUHH
IORZFRQGLWLRQDQGWZR5HJLPH,,,	,9DUHHVWDEOLVKHGIRUFRQJHVWHGIORZFRQGLWLRQ6HFRQGUHJLPHLQ
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IUHH IORZFRQGLWLRQ LQGLFDWH IDVWHUGURS LQ WKH VWUHDP VSHHGZLWK LQFUHDVH LQ IORZ UDWHFRPSDUHG WR WKH
ILUVWUHJLPH6SHHGIORZHTXDWLRQVIRUWKHIRXUUHJLPHVUHSUHVHQWGLIIHUHQWWUDIILFFRQGLWLRQVOLNHVWDEOH
XQVWDEOHDQGTXHXLQJUHVSHFWLYHO\7KHFDSDFLW\RIWKHURDGZD\ODQHVRQHZD\LVIRXQGWREH
YHKLFOHVSHUKRXUYSK


)LJXUH6SHHG)ORZUHODWLRQVKLSFXUYH

%DVHGRQWKHVSHHGIORZGDWDSRLQWVWKHWKUHVKROGYDOXHVIRUGLIIHUHQWOHYHOVRIVHUYLFHZLWKUHVSHFW
WRDUHGHULYHGXVLQJWKH.PHDQFOXVWHULQJWHFKQLTXHV7KHYROXPHWRFDSDFLW\UDWLRYFUDQJHVIRUOHYHO
RIVHUYLFHFDWHJRU\LVREWDLQHGFOXVWHULQJPHWKRG7KHRSWLPXPQXPEHURIFOXVWHUVRIYFIRUWKHJLYHQ
GDWDVHW LVEDVHGRQNPHDQDOJRULWKPV$FFRUGLQJO\ OHYHORIVHUYLFHRI WKHURDGVHFWLRQ LVFODVVLILHG
LQWR VL[ FDWHJRULHV IURP$ WR ) )LJXUH  VKRZV WKH YDULRXV OHYHO RI VHUYLFH LQ WKH IRUP RI LQGLFDWLYH
VSHHGIORZUHODWLRQVKLSIRUWKHVHOHFWHGXUEDQDUWHULDOFRQGLWLRQ


)LJXUH/HYHOVRI6HUYLFHWKUHVKROGYDOXHEDVHGRQYF
 
7KHYFUDQJHVRIHDFKFODVVRIOHYHORIVHUYLFHDUHVKRZQLQWDEOH






534   Chetan R Patel and  Dr. G.J. Joshi /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  527 – 534 
7DEOH/HYHORI6HUYLFHWKUHVKROGXVLQJFOXVWHULQJWHFKQLTXH
 
/HYHORI6HUYLFH 5DQJHRIYFUDWLR
$ 
% 
& 
' 
( 
) !
&RQFOXVLRQ
7KH WUDIILF IORZ EHKDYLRU LQ KHWHURJHQHRXV WUDIILF LQ ,QGLDQ XUEDQ FRQWH[W LV REVHUYHG WR EH TXLWH
FRPSOH[ZLWK ORRVH ODQH GLVFLSOLQH DQG GLYHUVH VWDWLF DQG G\QDPLF FKDUDFWHULVWLFV RI WKH YHKLFOHV 7KH
SUHVHQW VWXG\ LV FDUULHG RXW RQ DFFHVV FRQWUROOHG DUWHULDO URDG ZKLFK FRXOG EH WKH EDVH IRU FDSDFLW\
FDOFXODWLRQRIWKHDUWHULDOURDGZLWKRWKHUWUDIILFFRQWURODQGURDGZD\FRQGLWLRQV7KHHVWDEOLVKHGVSHHG
IORZUHODWLRQVKLSZLOOEHWKHLGHDOIRUWKHVLPLODUNLQGRIWKHURDGZD\VHFWLRQ7KHFDSDFLW\RIWKHVL[ODQH
GLYLGHGURDGFRPHVWREHYHKLFOHDQGYHKLFOHVSHUODQHZKLFKLVTXLWHUHDOLVWLFDVFRPSDUHGWR
VLPLODU VWXGLHV LQ ,QGLD 7KH HVWDEOLVKHG /26 WKUHVKROG EDVHG RQ WKH FDSDFLW\ DQG YROXPH ZLOO EH
DSSURSULDWHLQH[DPLQLQJWUDIILFTXDOLW\)XUWKHUWKHHVWDEOLVKHGFDSDFLW\DQG/26FULWHULDZLOOEHXVHIXO
IRUWKHORQJDQGVKRUWWHUPWUDQVSRUWLQIUDVWUXFWXUHSODQQLQJE\WKHORFDOJRYHUQPHQW
5HIHUHQFHV
&KDQGUD6³6LPXODWLRQRIPL[HGWUDIILFIORZRQWZRODQHURDGV´-RXUQDORI7UDQVSRUWDWLRQ(QJLQHHULQJ6HSWSS


,5&³*XLGHOLQHIRU&DSDFLW\RI8UEDQ5RDGLQ3ODLQ$UHDV´,5&,QGLDQ5RDG&RQJUHVV1HZ'HOKL

0DUZDKDQG6LQJK³OHYHORIVHUYLFHFODVVLILFDWLRQIRUXUEDQKHWHURJHQHRXVWUDIILF$FDVHVWXG\RI.DQSXUPHWURSROLHV´
7UDQVSRUWDWLRQ5HVHDUFK&LUFXODU(&WK,QWHUQDWLRQDO6\PSRVLXPRQ+LJKZD\&DSDFLW\

0LWUD%6LNGDUDQG'KLQJUD³0RGHOLQJFRQJHVWLRQRQXUEDQURDGVDQGDVVHVVLQJOHYHORIVHUYLFH´-RXUQDORIWUDQVSRUWDWLRQ
(QJLQHHULQJ$6&(

3UDVDQWD.XPDUDQG0DKDELU3DQGD³$SSOLFDWLRQRIFOXVWHULQJWHFKQLTXHVLQGHILQLQJ/26FULWHULDRIXUEDQVWUHHWVIRU
,QGLDQFLWLHV´

6XUDVDNDQG1DNDPXUD³0HDVXULQJRIOHYHORIVHUYLFHRQPXOWLODQHH[SUHVVZD\E\XVLQJSODWRRQPHFKDQLVP´3URFHHGLQJV
RIWKH)RXUWK,QWHUQDWLRQDO6XPPHU6\PSRVLXP

9HOPXUXJDQ6(UUDPSDOOL0	5DYLQGHU.³&ULWLFDOHYDOXDWLRQRI5RDGZD\&DSDFLW\RI0XOWLODQH+LJK6SHHG
&RUULGRUVXQGHU+HWHURJHQHRXVWUDIILF&RQGLWLRQWKURXJK7UDGLWLRQDODQG0LFURVFRSLF6LPXODWLRQPRGHOV´-RXUQDORI,QGLDQ
5RDG&RQJUHVV2FW'HFSDSHUQR
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
